4	MACHINE DESIGN.
Since it is usually necessary to do the required work at some distance from the necessary location of the water-wheel, Machinery of Transmission is used (shafts, pulleys, belts, cables, etc.), and the rotative energy is rendered available at the required place.*
But this rotative energy may not be suitable to do the required work; the rotation may be too slow or too fast; a resistance may need to be overcome in straight, parallel lines, or at periodical intervals. Hence Machinery of Application is introduced to transform the energy to meet the requirements of the work to be done. Thus the chain is complete, and the potential energy of the water does the required useful work.
The chain of machines which has the steam-boiler and engine
for its prime mover transforms the   potential   heat energy of
fuel into useful work.    This might be analyzed in a similar way.
4. Free Motion.—The general science of mechanics treats of
the action of forces upon "free bodies."
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In the case of a " free body " acted on by a system of forces not in equilibrium, motion results in the direction of the resultant of the system. If another force is introduced whose line of action does not coincide with that of the resultant, the line of action of the resultant is changed, and the body moves in a new direction. The character of the motion, therefore,'is dependent upon the forces which, produce the motion. This is called free motion.
Example.—In Fig. i, suppose the free body M to be acted on by the concurrent forces r, 2, and 3 whose lines of action pass through the center of gravity of If. The line of action of the resultant of these forces is AB, and the body's center of gravity would move along this line.
* Electric,  hydraulic, and pneumatic   transmission   systems arc also employed.

